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Molecular Weight Distribution of {TLF-10900} 
 
Abstract 
  
 The molecular weight distribution of a {low MW variant} of {TLF-10900 (D101816-
98)} was determined using multidetector size exclusion chromatography, equipped with 
multiangle light scattering photometer, capillary viscometer and differential 
refractometer.  Such an approach allows one to produce molar mass elution profile 
(column calibration) without any additional polymer standards. The mobile phase was 
{hexafluoroisopropanol (HFIP)}, which was also a {sample solvent}.  It was shown that 

{low molecular variant} of {TLF-10900} had {Mn ≅ 6,800 g/mol, about 1.2% material 
below 1000 and less than 0.1% below 500}.    
  

 
Request/Need 
 
 {DC&F needs characterization of the molecular weight distribution of the low MW 
variant of TLF-10900 (D101816-98), in particular the Mn and the percentage of low 
molecular weight oligomers.} 
 
Results and Discussion 
 

 
 
The traces from three on-line detectors, light scattering, viscometer and refractive index, 
as functions of elution volume V, together with the molar mass (M) elution profile, are 
shown for {low-M TLF-10900 (D101860-98) in Figure 1}. This profile is obtained as a 
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ratio of the excess Raleigh ratio from the LS chromatogram to polymer concentration 
from the RI chromatogram, measured across the entire polymer distribution and fitted 
with a polynomial as Log M vs. V. 
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{Figure 1}.  Light scattering {(black)} and refractive index {(blue)} chromatograms for 
{low-M TLF-10900}. {Red line – molar mass elution profile fit with second order 
polynomial}.  
 
The molar mass elution profile together with the refractive index chromatogram shown 
in {Figure 1}, were used to generate molecular weight distribution (MWD), shown in 
{Figure 2}. The MWD describes a normalized distribution of weight fractions of 
macromolecules, dwt/dlogM, plotted against logarithm of their masses. Average molar 
masses, shown in {Table 1}, are calculated as corresponding statistical moments of this 
distribution. Finally, {Table 2} demonstrates {100 data points representing individual 
fractions of polymer distribution with 1% increment}. 
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{Figure 2}.  Molecular weight distribution for {low-M TLF-10900}. {Vertical lines indicate 
molar masses 1000 and 500, respectively}. 
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{Table 2}.  Molecular weight distribution table {with 100 slices} 
 

 

Sample Name {D101816-98}    

# Slice RT Cumulative % Slice M Slice Log M dwt/d(logM) 

1 46.809 1 52404 4.719365 0.130639 

2 47.145 2 45893 4.661743 0.219154 

3 47.371 3 41962 4.622855 0.294661 

4 47.548 4 39130 4.592508 0.362553 

5 47.696 5 36910 4.567138 0.423505 

6 47.824 6 35078 4.54503 0.478407 

7 47.94 7 33515 4.525241 0.528941 

8 48.045 8 32150 4.507185 0.576184 

9 48.142 9 30939 4.490512 0.620681 

10 48.232 10 29851 4.474956 0.662076 

11 48.318 11 28861 4.460312 0.700843 

12 48.398 12 27953 4.446428 0.736874 

13 48.475 13 27113 4.433186 0.771085 

14 48.549 14 26333 4.420497 0.802575 

15 48.62 15 25603 4.408285 0.8328 

16 48.689 16 24917 4.396493 0.860831 

17 48.756 17 24270 4.38507 0.88752 

18 48.82 18 23658 4.373975 0.912506 

19 48.883 19 23076 4.363169 0.9361 

20 48.945 20 22523 4.35262 0.957906 

21 49.005 21 21994 4.342307 0.97923 

22 49.063 22 21489 4.332207 0.999037 

23 49.121 23 21004 4.322295 1.017499 

24 49.178 24 20538 4.312555 1.034872 

25 49.234 25 20089 4.302965 1.050097 

26 49.289 26 19657 4.293512 1.064784 

27 49.343 27 19239 4.284184 1.078376 

28 49.397 28 18835 4.27497 1.091324 

29 49.45 29 18444 4.265859 1.103382 

30 49.502 30 18065 4.25684 1.113996 

31 49.554 31 17697 4.247901 1.123451 

32 49.606 32 17339 4.239034 1.131984 

33 49.657 33 16991 4.23023 1.139966 

34 49.708 34 16653 4.22148 1.146437 

35 49.759 35 16322 4.212778 1.152495 

36 49.809 36 16000 4.204116 1.157364 

37 49.859 37 15685 4.19549 1.162035 

38 49.909 38 15378 4.186892 1.165356 

39 49.959 39 15077 4.178315 1.167723 

40 50.009 40 14783 4.169752 1.169236 

41 50.059 41 14494 4.161195 1.169658 
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42 50.109 42 14212 4.152645 1.171013 

43 50.158 43 13935 4.144092 1.169612 

44 50.208 44 13663 4.13553 1.168039 

45 50.258 45 13395 4.126954 1.165813 

46 50.308 46 13133 4.118359 1.163252 

47 50.358 47 12875 4.109738 1.159038 

48 50.409 48 12621 4.101085 1.154627 

49 50.459 49 12371 4.092397 1.149522 

50 50.51 50 12125 4.083665 1.143738 

51 50.561 51 11882 4.074887 1.137204 

52 50.613 52 11643 4.066053 1.129841 

53 50.665 53 11407 4.05716 1.121688 

54 50.717 54 11174 4.048198 1.112978 

55 50.769 55 10944 4.039157 1.103207 

56 50.822 56 10716 4.030038 1.093183 

57 50.876 57 10491 4.020833 1.082347 

58 50.93 58 10269 4.011528 1.070567 

59 50.985 59 10049 4.002116 1.058074 

60 51.041 60 9831 3.992588 1.044567 

61 51.097 61 9615 3.982932 1.030155 

62 51.154 62 9400 3.973139 1.015715 

63 51.212 63 9188 3.963201 1.00012 

64 51.27 64 8976 3.953104 0.984486 

65 51.33 65 8767 3.942838 0.967546 

66 51.391 66 8558 3.932389 0.950161 

67 51.453 67 8351 3.92174 0.932029 

68 51.516 68 8145 3.910878 0.912837 

69 51.581 69 7939 3.899781 0.893397 

70 51.647 70 7735 3.888433 0.872922 

71 51.715 71 7530 3.876809 0.851432 

72 51.784 72 7326 3.864883 0.829269 

73 51.855 73 7122 3.852622 0.805974 

74 51.929 74 6918 3.840004 0.78311 

75 52.005 75 6714 3.826997 0.75834 

76 52.083 76 6510 3.813554 0.733137 

77 52.164 77 6304 3.799631 0.707172 

78 52.248 78 6098 3.78518 0.680401 

79 52.336 79 5890 3.770145 0.653491 

80 52.427 80 5682 3.754476 0.626078 

81 52.522 81 5471 3.738093 0.597838 

82 52.622 82 5259 3.720906 0.56926 

83 52.727 83 5045 3.70283 0.540103 

84 52.839 84 4828 3.683733 0.510315 

85 52.957 85 4608 3.663471 0.479368 

86 53.083 86 4383 3.641791 0.446027 

87 53.22 87 4152 3.618277 0.407722 

88 53.37 88 3912 3.592415 0.368578 

89 53.539 89 3659 3.563412 0.324318 

90 53.734 90 3388 3.529922 0.276271 

91 53.966 91 3090 3.489989 0.228411 

92 54.252 92 2760 3.440863 0.183145 

93 54.602 93 2403 3.380774 0.152225 
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94 54.998 94 2055 3.312879 0.147805 

95 55.371 95 1773 3.248716 0.165519 

96 55.708 96 1552 3.190908 0.177165 

97 56.046 97 1357 3.132732 0.162216 

98 56.457 98 1154 3.062144 0.125053 

99 56.968 99 943 2.974364 0.100476 

100 59.167 100 395 2.596745 -0.000121 
 

 

 
Experimental Section 
 

  

System: Size exclusion chromatography system Model Alliance 2690
TM

 from Waters 

Corporation (Milford, MA), with a Waters 414
TM

 differential refractive index detector (DRI) and 

Wyatt Technologies (Santa Barbara, CA) multiangle light scattering detector Model DAWN 8+  

and differential capillary viscometer detector ViscoStar . 

 

Software for data acquisition and reduction: Astra version 5.4 by Wyatt and Waters 

Empower version 2 by Waters. 

 

Columns for separation: {Two Shodex GPC HFIP–806M
 TM

 styrene-divinyl benzene columns 

with exclusion limit 2 x 10
7
 and 8,000/30cm theoretical plates and one Shodex GPC HFIP–804M

 

TM
 styrene-divinyl benzene column with exclusion limit 2 x 10

5
 and 10,000/30cm theoretical 

plates} 

 

Mobile Phase: {non-recycled 1,1,1,3,3,3-hexafluoro-2-propanol (HFIP) with 0.01 M sodium 

trifluoroacetate}   

 

Chromatographic Conditions: Temperature: 35°C, {flow rate: 0.5 ml/min, injection volume: 

100 ul, run time: 80 min.}  

 

Sample Preparation: {Dissolution for 4 hours in mobile phase solvent at 50
0
C with moderate 

agitation.  All initial sample concentrations are selected close to 2 mg/ml. All sample solutions 

are filtered with 0.45 µm PTFE membrane filter prior to injection} 

 

Data reduction method: triple detection method incorporating data from all three detectors: 

refractometer, viscometer and light scattering photometer (8 scattering angles). No standard for 

column calibration is involved in the data processing 

 
 


